Molecular characteristics and transcription of the gene encoding a multifunctional alcohol dehydrogenase in relation to the deactivation of pyruvate formate-lyase in the ruminal bacterium Streptococcus bovis.
To clarify the deactivation mechanism of pyruvate formate-lyase (PFL) and its role in the regulation of fermentation in Streptococcus bovis, the molecular properties and genetic expression of multifunctional alcohol dehydrogenase (ADHE) were investigated. S. bovis was found to have ADHE, which was deduced to consist of 872 amino acids with a molecular mass of 97.4 kDa. The ADHE was shown to harbor three enzyme activities: (1) alcohol dehydrogenase, (2) coenzyme-A-linked acetaldehyde dehydrogenase that catalyzes the conversion of acetyl-CoA to ethanol, and (3) PFL deactivase. Similar to Escherichia coli ADHE, S. bovis ADHE required Fe2+ for its activity. The gene encoding ADHE ( adhE) was shown to be monocistronic. The level of adhE mRNA changed in parallel with the mRNA levels of the genes encoding PFL (pfl) and PFL-activating enzyme (act) as the growth conditions changed, although these genes are independently transcribed. Synthesis of ADHE, PFL-activating enzyme, and PFL appears to be regulated concomitantly. Overexpression of ADHE did not cause a change in the formate-to-lactate ratio. It is conceivable that ADHE is not significantly involved in the reversible inactivation of active PFL under anoxic conditions. Partition of the flow from pyruvate appears to be mainly regulated by the activities of lactate dehydrogenase and PFL.